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(54) QUADRATURE FREQUENCY DIVISION MULTIPLEX TRANSMISSION SYSTEM AND TRANSMITTER AND RECEIVER 
THEREFOR _ 

(57)Abstract: 

PURPOSE: To surely demodulate a multilevel modulation symbol on a 
reception side even at the time of receiving the influence of phading, to 
reduce the transmission amount of reference data and to improve data 
transmission efficiency. 

CONSTITUTION: At the time of generating and transmitting an OFDM 
transmission frame in this transmitter, a null symbol and a reference symbol 
are arranged only in the leading part of the frame, QPSK symbols are 
arranged in a fixed interval respectively in a time direction and a frequency 
direction in an information symbol data area and transmission is performed. 
On the other hand, in this receiver, the amplitude error and phase error of 
respective carriers are detected by the reference symbol arranged in the 
leading part of the transmission frame, the amplitude fluctuation and phase 
fluctuation of reception waves are detected by the respective QPSK 
symbols and the amplitude error and the phase error of the respective 
carriers detected by the reference symbol are corrected based on the 
detected result. Then, based on the corrected amplitude error signals and 
phase error signals, demodulation symbol data are equalized. 
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2 



tb u r , c co^ tH*s^£g tcfTEeas v u - a * cosm *&cc j: o tut e b^gta: j: o «ja s n fcgas ? u - 
ti^psK««^>*r;u* % Bsm^fccfciyjaifiR^ini 20 tc^<DPSK^>#^ia^Wfrc#Asnfceia7u 

HK:|H^cc#ALTjiMirSC<t*«Fai'rsgS <t, 

mum*] mmmit. psKgw^sccj: orris 30 ^om^w$iy>^)^mt l cmuEm.^(omm^(omm 

* Ftc|ffl^W«cl*AL/TiSfB , rsc<!:*«a<S:'r5 #*©BJSBPSK^>#;l/*Xtcg(5M-^©fflB«»4j 



(3) 

3 

mums #**ia*M*a©iasEtwi*«i«:«ift o-rs 

ZW&t? Z>n>m 9 * fctt 1 0 IBttOSflNSX. 

c ©s£jii^#td£fifSisi3M2#>e> hi* 3 titamm 
# #©p s K~»;i<ju*ji®t^jgK:<fc K>mm-?zfcibv> 

[ mxm 1 3 ] mszmmffi&^&ic ztommzntcp 20 

[0 00 1] 

(4US£0 F DM : Orthogonal Frequeney Division Mult 

ipiex i»-r4> eji^*sfflbrc»jge^^^7-A 
aiasuB*»»«^3i:e»35FSC4-e©aMi««4Bj:c;« 

[0 00 2] 

(OFDM) ^P)^^a@?tl-C(,>S. OFDM^IS 

•en-etiaw-r s*sc-c* 9 . *©*«w::fciR r o f d 

M^m^fc^m^7 : 4^dfji^pmm] (nhkmi . 

VIEW 1 9 9 3*f5£) te£K.i£'<e>tl-a,>Z. 
[0 00 3] OF DM^^fcE^fcfw t^-rt^i* 

fiwas-cB. * y 7*^n-eti^s»QP s K*a-ese 



#^¥8 - 2 6 5 2 9 3 
4 

[0 004] £fc. MSftQ P S K^fJSSft^aff^^. 

f-AKfejai/itscai^scr**. iMM*a«S'*?-A© 

*©«««: J: 0 SftM©S^*J J: ^ttffl©SOtt*Jfi£ 0 
4. 0*0. :SIbQPSK;^«~>>tf;Wffl©tetBMK: 

©s»b©fl»a*iJ>tt < . l r t 1 - 2 ^gft-r 4 c £ 
**r*4. 

[ooo5]—*, oFDMgfcsi^fc'f.f y u 

ty 3 >B[l(cffiStSi^ fiSSU- ?-£±tf4fca?> 
yr©fflH*SC*^ftS-*«jW3&J**. OF 

DM^ii^^ffl^fc^^ ^^futya >t&m<D® 
— ««:«*■*- >;r©^is*s:£L/T^«iQAM*s; 

QAM^iBS£*«[ii-rsfcai>«c«smwj-es*+ yr© 

Jfi*l:teJ:tffitfH*#«>4ittg#t*4. C©fcat>. Slifife 
<fcO*fiffl*^a©»i|8-»^;u=£SWW{c^®L. C ti 

[ 0 0 0 6 ] m 1 5 «. S£*©0 F DM£j£firj£©— 09 

=&^-r@r-*»j. r^ioFDM^ffli^fciJ^f 

4iStt JUtt31«3EBrJ3iSC©«W J (1 992¥NHKS 
w&sa-fffcf P 2 8 - 3 6 ) tciatsstifcferof*^. 

CCMtBOFDMOtt 'JT8fcB4 4 8-C&i3. OF 
DM^»^Jl^{C 4 4 8 (i©-jr- £© 1 /8 iijgiflfc <fc 

cmwaswii©**** - * r* s^- #tw©w 

fc> OF DM~»^;l'S«:S?i7 r -i'«:ejl§^-4*+ 'J 
7©{ig£^LTI,»&©T, 1 0©++ 'JTtCOt,>t:* 
4<t8'>>*';U«C lls]®f ^-^AJe^^ns. #"< L 
r)gSfc©0 F DM^>tf";KCJ: Ofii? U-A*si«fig3 

cn*S?i«CLri 6QAMi^>^©(S 

[0 0 0 7 ] mwf-tHDmmmmz. 7x-i?>^ 

KJ:*j«9«©a»*#MitUr«3e3nS. fflWWttfi' 
K*iW4#«W*««©*»*. «*fc#l6J*»6S(*-i-43* 

VfitHi^^^AJC^Bft-r-S. CW'SJ&^fciO'fitB© 

©i 5 % u -f y -easi«K*n,»r . siBttttBmft** «t 
o'S-iS^W (cSift-r 6 ** . 4> s s$f^ is*j J: o'^-^^its r 

^«FW*$«fcCf=J t- U>X^g£P¥«nS. Bl 1 5 fC 
tout, SiSe^-^WMfiraPlB. £^SS©3b-U> 
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[0 008] 

[^tfJSSifcLJ^i-r^IS&SI] icw, tt±©J:*> 

> i lit f -^4e^i/n>5©-c, fcrnwrn 

{i7/8(C{£TOT 

[0 009] ^HJtJJje^tf &t§@l,-Cfc3*lftnb© 

-c. -e©a#j£-rs 7x-^^^oi*ig* 
swaaft^w^Meas** i *©»««■* j: t>'§<t^ 

[0010] 

tc*»W©ffifcHift»^£»fi^#Stt. SMIffitc* 

7 U*-A©|®£<*ft/c§T5£©Xa y htcgffc^ 
JfAL-C^-rSiifctc. -€-©fl&©*n? h(cd>&< 

«fc $ *x fc«$t©itf B > ^mries^ %> ** )i> 
^is^SfciE d r ^isb^nbtciimmrnxw a or jam 

IBP S K^>iiOU€:£teSfe<t#©Se*j£!y4frffl©g£ 
8b*felffiLT. c©ttffittJll£ttKmB£ig7i'--Ai$i 
©HiBi'^tfOHgraiiEU C©*tIEL/ft:Slii'>jKJl/«r 

[ooi i ] zttmAcom&mmmftn&m&mtt 

». PSK^8S^SC{c«l:*)a3BSti/cPSK«f*a-»sK 
[0012] -?f3;t>%. *<Dm 1 ©#5£«. Bmftfote 

-r-&fc©-c&s. 

[0013] ^2©^S;«, B$P^^|6](C-P^r«fig*5 
— JE©IBBir^AB3eWKJt»6ti)^oJHiSMto5riSlK:-3 
t,> r ttfi S a* b# m {c js d r ^{ b f h «t 5 (c mtb h ti tc * 

[0014] »3©#5$tt. H*«#lftlK:*r OTttttB 

j&Di«B"r^«>@5@»K:je» *^nttfirifiiK» 
L/-cta«aB»«:jt:c-cfiiai*«ffr*j: ^ sateen*: 

©-c*£„ 

[0015] St4©#5ttt, P S KflMRJ/VjIOH&lirS 




(4) $^¥8-2 65 29 3 
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©r*^> 0 IH5©;frj£«. PSKtMRf >ii<Jl'* > 
[0016] — ±E@B ! J*a(S , rSfc«i>K:2|c^© 

^u-A^Mit, c©eas7u-A©K3tdtifc»f 

ffe©* P t> b UL'PU <i{>PS K^I8;&5££^*?Mfc© 
^**SEW*3SK J:»)SllS*ift:«»©11l«J'># 

M^r}fA-rS'<<. Hut E»i> ^ > *f Jt'fe «fc CJfflu §B^!5EJ 

«3 ftfiSS tifceat? b - A *iK&flttg&HN$££M L/ 

fc©-^. ii:3^:39L/riii{f-rs < fc^{cofcfe©t , *s. 

[0017] ssfc^HjcDjim^ga. 

i raAtt&as&sftircgt t ©no Kfflww b*a 

*RW. C ©5UWawffc#RK: <fc 0 m^Xf fc^Stc J: 

20 [ 0 0 1 8 ] 3 6K±SBfl«J**fiW-6yfc»«:*«?li© 
©Sie-> > tc iff BltSt©|gjlljg©Jgi|iilgM*i «fc 

±IBmi)IIfi-^c|3©P S KS^>;J<.il<£^cS:<ffI-t©^i|@ 

Cti6©*HJ*a«:J:4«*aiS*{cJ|-3i»-c*liEl«B 

=£*fiST^/ca)©1iSiEtS«^)c#|g<!:*<lA. C©1SiE 

K!HWt-9©tll*^ > ^©SM« J; C«iffi*W tr * 
30 Ci«c±»)ffliE-rS«fc5«:L/)t«>©-C*-5. 

[0019] SlM&HUS&tfttKi. lilB^Stl^ai^ 
S(c. Bi)IBig3<^g!!»Si)^S'«i)5!^|g*^W*3n/c 
fg^ff^^©IUfBP s K-»^*;u?rSccs<im^©JiiS 

*MHtS*«:*-3(.»T. MIB«fiii-^tt.©PIBPSK^> 

#*«<i-©iiMRs/> ^u*»#a 3 ti A:«iA©»iffien«i 

[0020] 3 tiK.xmwv&m&m*. m$mmm<D 

40 fl£jiS^tt««1W^2^a&©MiMfElWflP^S«ia 

jdiL-cRt*. c©H«sawffli*aR:tei>-c. awtttu^ 

#**flSL-. C©jn%MMaN3-9««rESfi^lS©iBS[ 

[ 0 0 2 1 ] 3 6K*»9Itt, SHISflt^&SfllKjK 

^ t»ia^>^;HfA^fcffi^©PSKi»^^W 
^«:}fA3n^ocn6©P S K->>?J<J1/A^lft^ 

50 mm&^-t ^Miy^T-Axmm ztizmzgmgisic 



mm? z tc&o&m^m t . c ©sm^s* 6 tat) s ft 

fcit3aiBllfir^*itSE«««»«**!»ir Ste»©B 

#^6Wa3ftfcfl«B®^©PSKi'>*KJi/*j«i£ 
tftiftKJ: 08HW*,J: 5R: l/ftfc©-C£>& 0 

C0022] s fc*ftw©5*<3£Btt. ±tes<t*s. 

[0023] 

[ flsfl! 3 C JK^ an® i»ua»K^H^se%&A 

tcifttf. «fifflI-c«PSKi'>Ji<-rt/4Sw:S(iiSotS 

^mis^a^mmmoi^ti. «©&nittjii*3tc 20 

gift-»;}OUC J: K) *lfcb3 ftft:&a8itljg©ii*ISIM*$J: 
tffiMBMSrtSliiESftT. C<DMJE0^IHHMM«#*5 

«#K«JSl8i'><10U£ffi6*PAL&<Tfc, 7*-^ 
> y {C J: £ &IS > sJOME>©B£«i*J «£ t>'{i*B^l&£B£ 

#-5. C©fc«>. GjM7U-A©ff$R-»*T;^I^CD-r 
^T*flWR^©fc»<cttffl**e£^tB4tt»). c 
ftfcJ:0tt«£aSW**»3c 4. 30 

[0024] f ftfc^, sgSteHa^T-AOJ: 5 tc? * 

tcj&fe&ftfc^a-; kcpsk««^>^u*#ao-c 
j^f-T-SJ: SJCf ft«\ P SK-»sK^O*S{b*08P* 

[0 0 2 5] £<=>{C. ±!EPSK-»tf>*i£irf 

k:. ^ra^i"i«:oi>T«ea*i— soiaw^feHSW 40 
>^*#AL-c3JHB-r-5>«t^tc-rntf. 1 -?©$£» 

{Cot,»r*fci#©PSK'»^l/»BiJ»5:< 

^rofcgfcrpsK^^aMSisfts. i/fc* 5 -? 

[0 02 6] CftK»0. JH««*iei«:»l/rBfidB* 



^¥8-2 65 29 3 
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o» h{CPSKt«^^>^4»Al/-ciiHI-r-5J: i 5K 
-rft«. n©wo 5 h$>fci3©PSKi/>ii<juS5: 
«4>&< £r©B*wxp 7 h-cPSKi^JiOu 

[0027]*fc, PS Kl**£'>>JOl>*BfE©JH*K 

ffi«K:*5i,>ri»mi#ffi(caB»i/ra6«-r«i. Stir 
«Bff^©ffii*?g(c*j(,>r p s K^^^c^raw^t 
fcaffii/rt&H-rse^tf-cfrS. c©fca?>. -r^r© 
JSi*jgtc*$t>r p s K ^>#;u^ra^e ! )cc3l(t^2,ii^ 

tc tb^r . esi8§fiFi4©^s!j*iE5icc«ia-r s c t » pj 
— je©«ai*"c«iiiii*iaiK:*fci*(ca 

WtiMJ©tiffl!HE*»±i;*. Lfc*»-9-C. B?£©fl££tt 
rPSKS'>sj</U4at*Wfc£& , r-5e £«:«*»). ?f£ 

£«r-5. 

[0 02 8] S^iC, PSKf»«t/>^*. 

WJ-C5*P S K~»^Jl/€rilii^jgli«:ffl^'C«liaTS C 
£ # nJtt £ tt *) . C ft CC J; 0 S;fi^g©^^*3®^{c «c 
■5. Sfc. gttPSK*5£&teJrr4C£-C. 7*-^ 

•J — flKfc ^ife f"-* fKHi»t pjgg i ft * . 

[0029] — ^, *^ig©3MiisigtCcfcn«. &m<t 

>#;l/£ii>fe < £ P S K U>#fr>S:&??>timssZ'tf 
;l/<b%*n-en»tiBHL/fcOFDM7U--A4ffjjJEl/ 

[0 0 3 0] SfctCPSKS'VslObfcMttff-SfffcOTjS 
« -T C t ic J: V) , P S K 3s>)]OI/0lXH&jBattttCc 

#{b-rsc£*i-c^-s„ 

[003 1 ] 3 hK.*8ffl<VgmmmiCJ:tH£< &m&. 
my u-A©flMB^>»K^«W'P«:#l»A3tifca»©P 

tttBSti. c©«ttHtS**»«:»HI^>^HcJ:«3«WJ 
3 *x fcS}fiil?S©^iPi^*J<J: CfttffiBBSJWmiE 3 ft 
■c. mS3'»^i'©^h* 1 tf&toft-S. c©fc». Git 
7 u-Acfj«:^<©**S->>^;vA^A3ft-rt,^j:< r 

[003 2] *fc*»W©«WEB-CB. «l«i-St#K 
# A S ft 1 1 > * P S K V > «K J: 0 S<tiR© 
««Sa**»«t^tfttffi8EIW**a3ftSi. Cft6©^t±J 

. aw»^t>© p s k is^wi'&ifwiMi' 

> ^;u*s# A 3 ft ^«JN©9itBKtt« <fc tftttB£tt#ffi 
IBS ft*, tut. cwfflF^lSftfctiifaSStiteicXfiitS 
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[0 0 3 3 ] ^ 6cc*a?8©a(iKia«:j:titf. mmp 

S K iJOU <fc «9 fit B^8t)& & l > ttJHttftlllltftttl] s 
[0 0 3 4 ] 

(» i (ommm) m i **mi<mii i <dh»j(c£?* 

€>OFDM(Sl^S;^|ftH^-r^fci*(D4>0-C, OFDM 

#f/&3n& 0 

C 0 0 3 5 ] H 1 tt&ivr , ^ ACD 1 #B<E>0t|!fl;* 
P* **t ? Jrife!BB*5» (0) (DO F DM 

iBittH-rSfcaixoXIgfi-^iL/TjMraSti*. 3#S 
«»<DB$|ffl;*p* h-c«. ^lQAM^>^ii*r 

[0 03 6] iC^ ±BE3#a«HW)tll*^>#^ 
««*Ctt. M 1 iC^TCi < ^IQAM^>^;KClt; 
-pt, «ffli^mto«fcWIBI*mccW3e<DHIHTQPS 
K^>*'Jl^*KB3ft£. QPSK^>#iKDWIffliaR 

n t - u >*««*a*#* LTRffiS ft£ e 
[0 03 7] — ±m<D£5tj;&m7 b<DO 
FDMKHiS«-9*«»r4«-Ctt. 

^{Cctotta-r*. qpsk'»wb. 

q p s k i/>iK^eiS3 ti&mm-c ^mm<omm\t 

a#nj!ferfcs 0 s/c, QPSK->>4ou#{si3ft# 

t^pj^p HfciCWSiftSBWP v hccoc^rtt, QP 
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[0 0 3 8 ] Sfifflfjr tt. IJLhoJ: 9 k or#«>fct&H 
*cc«^l>t*bsh;<p* h*«fcc«B«»*p9 h©lf 

[ o o 3 9 ] a±a^fco f DMeai*s:*affl 

siw-i-i. H2tt, 0FDMias«*ai©»»fli)«4^ 

[o 0 4 o ] HEItcfcur, nim^T'i/^t (m 
UX) co^u^u^ifi l cc«fft«^>i# 

/Uf*-* <b l/t^BQAMi/>^HuJ:tfQ P S K->> 
iK^3&SA*3hS. CC-CQAM^WWTOPS 

5-">7tOU#8£» 1 2 tt. y r<D®Ha*« ( 0 ) CD 

20 0*{i*B<DS$SI <t & > ?- 2 L . 

-?)i>?y'u$y-i kca^T^o -jfor-JisW i i 

±IBA^?n/cti^»^U^-^iLT<DQAM 
£<t, Sm^V^f^^i^^ftU Cft$c«fc»)$fe 

[0041] v^t/u^if i lfrem^sn^ni: 

i/>jpJbf*-4iW, 3!l»aBtlBE7-y i^lft ( I FF 
T) IK1 4CCA*3ft<£o I F F TIUKJ 1 4(i, Nffl 
(O^^^^-f «c*fur I FFT«»*tf&5C<hK: 
30 J:0, -^-X^O KCDOF DMSCBljfifi^**^^*. 
^Lt, C<DI FFTiffil 4r*^S3tl/cOFDM^ 
W»«#tt#- KMIB{^ia»l 5fcA*3h4. CO 

<g^4/cd?)tc, O F DMi/>^©g«»^^ K 

MfWDEIB 15^6tH*3tifcOFD ^CBI{ftff#» , 
fit^PIS l 6 tc J: owsejwjfttt©* + 'J rril^p 
3nfc(D^, f^^WTtpy (D/A) ^Ml 
7-cr^py«-9«cS6»3h, L*4a>t«as»SC»» 
40 l 8«cj:o^a)*+yTJa»8fcccjaa^^8i3tirj3S 
ft 3n^ 0 

[004 2]AcCfc, 1 95i^^5>^iaS8'C^0, CCD 
^Y$> ^[i]g§ 1 9 rWH7nLftl»^ P v ^^fe[HgS^ 

^sn/^D-; ^«#cciH]^Lr±i2S[iigs<Dit6ff 

CCsfi:*ft ^P v **$J:C«r ^ 5 >yft#*s*j5K3ti4. 
[0043] CW^cCiJS-C*^e>, v;U^^U>7 
Ifl lfC*5l>"C, ft7 U-ACT<!:K:tt$R^>^l/««K: 

QAM^>^i/(ciBCorQAM^>*r;i/*JjaJt8fl9«:# 
A3nteEilS^U-A3WfllJsE3h. C(D£^^U-A^ 

so oFDMSB3h/t©%+t »;r Hester -^'p^a 



ii 

[0 044] H3ttOFDM«{S«S^BffttJ£ 

i«ftSQft«2 1 riWS©*IHI»««K:a«WSE«3nte 
7tD^/f ^ i^*^ (A/D) S8£2 2KJ: 
«3fw^*jH!*c*»3hT. iftfctt««2 3«:A* 
3ft£ e C ©B3*«S 2 3 tt. A*3h/c«W© 
OFDM*Wft«#*ll4*'ryTriS3i«MS0, 
XA>FcDOF DM£Wft«#*iftfj«. 10 
[0 04 5] SttflttttfflWP (AFC) BBS 2 5(2. ± 
BBa&tt»82 3*»&tttfj3hfcOF DM^fg&fl-^CD 

titc<t0a3t*a»2 3flt»48ti5»4+t V/fl 
iBfttWKWBPr * c ±ec J: 9 * + y rHI»**flJL/r 
O*. ±Efi3i*»8S2 3J&>e>U*3tifcOFD 

MKm&mnte * -f 5 > #W&®& 2 6 bC&AJlZtl 
& 0 Z<D**J ^>^@gS2 6». ±l20FDMS38«ft 20 

cfc V? U - AH JHfi#fc i'O $ A 5 > ^fi#*s£*r & 

tliifcCC, OFDM^>#JK0Wja^>JP;l/»*^-r 
FFT^-f >K**£JSfcU Cti«rKillK»7-i;x* 
* (FFT) lHlK2 4k:^*&T^o 
[0 04 6] FFT0K2 4M:. ±IE £ >f 5 > ^lelES 2 
6*>£<£J&3n/cF FT^> K*t^DT, fri2ii[3S 
tttt«2 2 3&»6fflAStlfcOFDM3eWft«-9"tiCE)OF 30 
DM^>!PJKZ>«a^>*rjl/WftcSPtL/r F F TjSIJ(C«:tf 

as. coFFTamtccjcos+i-yroaBfejiiyffii 

*y 2 7&cA2>3*i& 0 c©y*y2 7r«, ei^u 
chit aatsQPSK^ 

SC J: 0 Q P S K^>#J^giS3naL*ap^<3Daj 
«ra**»*/c»r*4. iJE-rf^y 2 7*>&H#tti3 40 
*ifcf»«^>#^tt«ftHi83 lKA^3ft, c<7^ft 
@SS3 i fc*5i>r#ft«uiwfaton4. 

[0 04 7 ] ±IBFFTH1S§2 4^&ffl*S*lfc 

asR^-^B, a»s/>^»a*a*2 8«:t>A*3 
n£ 0 ca>aw5/>^««iftfflS2 srit a«ufc 

S^^>^iSm^>^^*S2 9*>6#6£3*ifc 
CXttffl»aj*«iEilB3 0«:«#&S4irRSF34ii. tt 50 
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fcv ±IB»*g'»*iOU«£g2 9ttt t fei£:7U-ACE> 
2»B©BMn*n* h0cr^3ftfcNfl©S»£/># 

[0 04 8] iC^-C, *^W^Sft^lg«, QPS 
KJx>^K«*aS3 2i 1 MMg|l83 3&. WES 
8§3 0i»tl^ o QPSK'»^VKa«lHS3 
2B. ^t®883 ljfc&ffi^Stifc^^JUf*-**^ 

[0 049]fflf«33^ 2 7(CfiS#3ft)fc 

1f$g^>*;U^cD4 3 rQPSK^>rK^^tS*3n"C 

3 2©ffl***IIB«-4. CtifccfcO. ^*y2 7lc«» 

or, ^S/>*;u*fflW^6<0S«*J:C)fffiffl©* 
»fias*MH3nS. 
[0 0 5 0]»iEEIB3 0tt, 

StifcJSIiWilfl^fecfciyffitBRMfi-^*, iJBlBBBH 
B3 3Kcfc£ffiftB^££SKffiIE'r& 0 CCD 
«CE 0 fcS*B«»#* J: C«ftffl»a«# * JJBW tH 
»3 1fcffijfeU CtiSORUff^acciE^^ey 2 

[0 0 5 1 ] WblslB3 l^e>HJ*3n/c^>^lf- 
>*y 3 4fc— BfffiJSSftfcO^f^jU*:/^ 
i?~3 5fc:{£*&3n& e ^JV^-^U^-y-3 5tt, tfJl/S' 

<fct>'QP S K^»^^iLTUi*« 0 
[0 0 5 2] C<D<t^tt«JSKr*S^€>, fi&ft&S2 
3W^FFTB!S2 4^6«Khfcl 7 U-Ag<D 

tp<Dmw u > <h x^comm u > # ^ ± #fti$ 3 n 
HB3 o*/rur^tiaia3 1 5c««&3na. c©k» 

«ftHK3irtt, C<D«*&3*i/dBWIi6«#te«fciy 
ffiffl«»«#*««:, .his-* * y 2 7 cc«f*stifc«fij 

[0 0 5 3] C0D^bl§S83 1 *>&«fb3hfci/>iK-M/ 
^-df^ffl^SnSi. QPSK^>#^K»»UiS3 
2-CB±fa^>^U7 =: -^4 I CDQPS K'»*^o^ 

r J: ^ ffitBfii* 6©rn3W*ui 3 n^o 

©^tta^ftiujsns. ^ur, c^aijficD^tBfii* 
s^c, Mieissss^^oriHa^^y 2 7tc^j#3n 



(8) 

13 

tta*fi»asti4i. ffliElHl?83 0R:*5i>r, ftKSW 
^>^«^U*2 8r*ashfcS*i- y refill 

r«{blllS3 i -rf*»;2 7(cff}#3hri^c*Ri io 
J: ffitBRIWi-^* b&S 3 ti £ . 

[0055] *L/rc©Ufbsnfc±8a»*n<D7 sf -*« 

QAM^>^WO*QPS 
[0056]^, -rf-ty 2 7 0C»BSV>ijOI/7 :f -£<D 

Cvc*©*»DllSIH*P* hr»6nfc»IEl5«g3 0<D 
CO 05 7] Ufc*iot. C<OJ:5tt«flKa*ffl(r»n 

SiH5/>ilOWc<fc 0 &ffl3 tx/c&* * y T©JB«Ka*s 
J:Wfi»BHaaW«iEatir. fHB^>^f r -^«Wft» 30 
fftWatehS. c<Dtc#>, fc^? W-Atptc^< CD 

J:*«B*^<ttfffitBCtt«:jE«iecfiiE^4C <fc#r 

[0 05 8 ] ^tttoft^Jfcflrtt. i£ff SWCfel* 

r, OFDMGjS^u-A*^ffiLriS«-r*i»«c, v 

CWSS8fc&laJ{t *n*ft— E<DHPBr Q P S K ts >*f;U 

i^y l/-A©jfeBHBP»«:i3HSti/cS!|l'>>^ucc«fc 5 

+ y r c«lttlRI6*J«fciyfflffiRSI**a 
Q P S K isl/tfMt «fc Q Siitt<DSm9BU«5 kVffim. 
»4*fflL,r*©«tatt*«*K:±BB»|i^>^UK:j: 

[0 05 9 ] L//c*«r>r*ISIifiWK:J:n«, ein^u- 
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[0 0 6 0] ttc, ^fgar«QPSKi/>W&- 

^coMPSr#AL-c^fiU, *«««r«£*i&©QP 
£gcc, QAMi/>#JKO«tBtii*tJ:tfffitBttt*til 

mrr-sj: secure*. z<Dtc*b. -r^x<onm^>^ 

So 

[0 0 6 l ] (^2CDHSfe0() *HSfi«», f)IB»l © 
jUfiffilT? ^ LtcO F D ME^^^: 3 6 tC StS L/ fc «> 
Or. tt#S^>^Uf r - ^««tc— 3EC!>«fIBHIB*J cfcDf 

Hift«iaiiHriB«s ti*Q p s k ^>sfOu**ttflF#fb 
Lresi-rsj:^«co^feor*s. 

[0 0 6 2] H4**<fcO c B5W\ *SlifiWfc«t>50F 

L&fc<Dr*£. ^fi4<DOFDM£i^i. 7 U 
-A©2#B©BSHl:*n? hcoS^»^4HSft^-^ 
^to^ibr, tMB^tf^-^fcttO^QPSK 

[oo6 3]-^ H5©oFDMeiawa:tt, jn«ct 
3^«fefit»*i' yrreai3#i*aBi^>^i/«:ii»w 

rea-rsior**. c^iMa, GiUK^m© 
[0 0 6 4 ] ch6©35ayaw«cfe, qpsk^>*> 

r PIBS 2 £ (hJ-SB^CC WEI— £tf b r I? L ^ tt 
[0 0 6 5] v^^^U^tM 1 t I FFT[51g§ 1 4 <t 

©raccw, ^^ey 4 i *mmcffim;LtcmMnnitm4 
2^»cr*s. y j ey4itct*. 

fc^cc-Miatitsti^o ««wi-9fbB4 2tt l ±fB^^e 
y4 lfrhmfraistc&mitisistffor-ztpcDQPs 
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[0 06 6] C©J:5tta««iB*«fflT*Ci«:J: 

§qpsk-»^ *«W¥*tfb3*vciii«3*iSi: 
£(c&3 Q L/fcj&iot, e©J:5tt£2S7U-A*afi 
■TS«fii6Br« % ±SBQPSK-»^l/*i!®«iRS 

[0 06 7] (»3<DHttW) *H*fi«», QAMS/> 10 
JitfQ P S K ^>#;uc J: 5 pgjf lb § ftfc-f - * 

ifctiifcftotef'-^ieasrstB^K:, qpsk^> 
^;u^S6^buri^i-r^c<htcj:0. qpsk-> 

tCl,fct>©-C*£. 

tt*j, Rnatc*ji>T:wneia3 tra— siwcbih]— w 

[0 069]Tttto^ FFT@tt2 43&»e>ttttJS*ifc 20 
1gJRf r -£rt>6&£^>^^~£B, ^t'iSlJC- 
H!BttSnfcOfeaStt»«5 2«:A*3tiS. C©« 

®*d«»5 2m ite^-ty 5 1 KiEttstifc^># 

tifcJIB»r3H«E©^ > £ — o flu© 5^ > # «fc o a 
JHft*jWfft:b*i4. ^Ut. C©«H*ft»85 2*>6 
ffl^3n/c^>^;bf r '-^^7 :r ^^^^U^1f3 5&CA 
#3*1, CC-CQPSK^>^l/©«PBS«A:W^«!R 

[0 0 7 0] CCD«{CQAM^>#il/iQPSK^># 30 

[0 07 1 ] (»4C0SKIiW OFDMS 
ft^gccfec^-c . QP SK'» sK;KOflLffla»©«WS 
UI£SK:S£* + y T©JBffl»Mfl^#**«U c© 
JB«»«l8P«#*iaK»tt»«:»B'r £>c iCcJ: 0 , H 

'jrjaMKSnfftWJai-rSJ: 5fcLfcfe©r* 40 

[0 07 2JH8B. 3«««R:«*>aOFDM«fl« 

«©»i£*^iaK:/p* w^s 0 a*, raiaKifc 

i> r fries 3 i g|$#«: BI5J— L/ r» 0 l^BB 

[0 0 7 3] H8k:*5t^r, QPSKV>#JWRMSiHi 

KA^Sft. C©¥WISI&6 2 WWfcSft*. *L 
C©^{bEIIB6 2^6Hi*3tift:fi#«. JJP^S 
6 3TAFCIh]8§2 5 3!P6lU*S*ifc(t-^tCjn#Snr 50 
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A#£ft£<, c©/c& t B£*+yr»«*tt, afc 

HSS 2 5 «c J: 0 ^fltS ti* JB«tt«at»««: ft < . 
QPSK^ > sjOu©{4t B^S&tc J:*o*c Zti&ct 

[0 07 4] CCr, QPSK^>#;U©<affi£«M: t 
(SiB©^tt«:j:or*i;4ft:WC&<. B**tV7 
©JHaafc»ft«:j:or*>^i;S. 7x-y>yK:j:5ffi 

T\ H8CC7nOfcJ:^ti:QPSK^>^aRII«fefflS6 

ft-r*t£fcj:*K »i*tyT©«aaBaR«**a"r 
ici3&s-c*a. fir, cojaaaKK^s^to^fi-^ 

*AFCIeIB2 5©ffl*fa#(Cfl]ffLria3e«4jfie2 3 

cc«j&r*cicc<j:o. yr©j:DiEttft«ift 

[0 0 7 5 ] (*5©|@ftW) *S8«W«, 5ttC»3© 

ssoamiSHtcfcc^r. aHstifcQPSK^>#^ 

i/, c©«aa»»r#fi -^*iss«ift«cc»ar * c <t cc 
<fco. w**+yrja^*^aiKWT*j:5fct/fc*> 

[0 0 7 6 ] H9ii» «tttW(C«bSO F DM«lf*6 

[ 0 0 7 7 ] 0 9 Kfc^r , ast*«s©m*tt»tt L/ 
rjaaamn«kti}giB7 1 KA^ans. HWRvtsfft 

WIp1SS7 IB, RIH^filK:iBffi«i«snfcQPSK'» 

tfciuia!»7 i©m#B, ¥*tffcHB7 2^t^n/c 
©%. an*«7 3rAFC0H2 5©a*«:jn]»stix 

KS£««»2 3K:«l&sn*. 
[0 0 7 8 ] C©i^{c««LfcCt«CJ:*). 

r©jHtttt*s|illjE3tii. bfc**-?r. w**+yr© 

[0 0 7 9 ] (*©ffiC«6««) 2t«W©OFDMfKiS 
^S;B, fl6fc:^©J: i 5aSiBeiiSWI*«#7Le)*i4. HI 
0— HI 4tt€-n**i*©G3l7U-A7*-vy h£ 

7n-r*>©-c$>2>o 

[0 0 8 0 ] 5feTH l 0CC^-r*SCB, QPSK5»^* 

* y t ©{4«ttHfrR» i ommm m 

l) <tH-r*S3&i, QPSKV>^;b©firg*B#r4^ 
ratcr60a* s 6feai'J*4J: i >K:0fcfc©r*4. c© 
^SCCCintf, l^«XD7h*/cD(DQPSKi/ 
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[ o o 8 i] Mem i i cc7jvr;frSMt, qpsk-»^ 

SffiSC&fSKCT'b L/J5t* s 6fni3l"J"i i5Kb/cfe©"C* 
*fci#6E>QPSKS/>#^»»ii>&<aS* i . 

Wot, eagB»tt<oKtt*«B*iB*ifli{c/jN3 < Ham* 

[ o o 8 2 ] tc*$, 0 i 0©*srB±r<oB#Hl^o * 
Ojaiftft^nv hrQPSK5x>#Jl/*ei£T4»£«: 

[0 08 3]-^ H 1 2 cc7Rr*s;«» sqpsk-> 
>#;u*B#ia*i^*<t^JB^*i^cc*n*n«iHHr 20 
EK"r*iS«HjiE» 1 o^ss^i (0 1 ) tmcx$>& 

S(tJIBTBBf«©*i'yrCc*jC^QPSK^> 
CCD/cfit>. WtBm<D3ENf0f (HI) <£9 4>3 6lciEi?g 

©tltBlaHE* s *DS. Wot, B 1 2tesvr«fc9fc: 
»^©J8«»*n* hT'ii^^cQPSKv'^^U^e 

[0 08 5] t/cil3 CCiS-r^SCtt, 5fetCiB^/cS 1 

«CW£* * y 7©ffl«ttR**r «fc 0 IE*«:tetU'r& c 40 
[0 08 6] $ 65CB 1 4 {t7nT#5SM:> jttca^/cB 

ttfiXSZo 

[0 08 7 ] ##69Jtt±E^tefflKPfi£SftS 
UtQPSKi/>^<!:^fiQAM^>*MfflO 50 



SK'»#^©«to*3«:8 PSK. 16PSKft£©* 
(Dffi(DPSK^»K;l/^ffl^r4>cfclio Sfc, ^ffiQA 

[0088] less^u-Atflua-fi^n^ 

wmxmimzuxm]&x$z> 0 

[0 0 8 9 ] 

ss*sc"c«, inftfflijcc^^r, ieiH*isi*$j:c;ja«aj6' 

oMmte£u t i&$%<D%iW)*&thi>x. c<D&mmm*M 
icon**. 

[0 0 9 0 ] Lfc#-3T#*IBteJ;ft«. 
(SaS^*C[)lSj±*B*c£3&sr*S. StbMfrv^A 

[0 1 ] **|I3©» 1 <3D^)»WIKfifife40 F DMgi^^ 

So 

[03 ] ^mmom 1 ©swswfc«*>so f DMfEdn^ 

0o 

[04] *»B^©*2 0)j|j»WK«to&OF OMfEaS* 
S*^"S"(k3S7 *-7 9 h0 o 

[0 5] **W©»2<7?SI*SffilK:ffitoaOF DMSS* 

[06] *«^©»3©llifiWC«toSOFDMfeiS*- 

0o 

[07] *»9J©»3<D|6iffiWlK«toSOF DMfcii^" 

So 

[0 8] *»?B<D»4<D||ftWtC»toSOF DMSS^ 
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0o 

[010] *«?B©fl6©H]ifliWtc«fc50F DME^ 
[1M 11] #mW<Difc<Dmi&Wfc%t>&OF DMBMIi 
[012] *a«©ttfl»M««:ffb« OF DMfiaj 
[013] *«K©<fe(D||JfiWltC«toSOF DMeas* 
[014] *»IH©ffi©SI*SWtc«t>50F DM£i*# 

[015] ae*<DOFDMeis*a;*BiiB"rafc«>© 
0. 
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